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 Global TBR with margin in excess of unity required to
account for Tritium losses and uncertainties: TBR ≥ 1.0 + 
Uncertainties to be considered/to be accounted for:
• Nuclear data uncertainties: 1‐2 % for liquid metal blankets utilizing
Pb‐Li , 5 – 10 % for solid breeder blankets with Beryllium
• Blanket mock‐up experiments: Measured Tritium production
perfectly reproduced for HCLL, and underestimated by 5 to 10 % for
HCPB blanket mock‐up.
 No need for TBR margin related to nuclear data uncertainties
• Statistical uncertainties of Monte Carlo calculations: negligible
• Uncertainties due to modelling assumptions: depend on expert










TBR design target: TBR = 1.10 calculated by 3D Monte Carlo
calculation not considering blanket ports and burn‐up.
Rationale (pragmatic approach): Assume a conservative margin of
5% for Tritium losses in fuel cycle, neglect nuclear data uncertainties
and burn‐up, assign 5% margin for port effect (limits the total port




























 Limits for the radiation loads on the Toroidal Field Coils (TFC)
to prevent degradation of the superconductivity, the isolator
function of the Epoxy resin, the mechanical strength of the
(normal conducting) Cu stabilizer, and avoid excessive nuclear
heating of the super‐conductor that is to be removed.
 Need to be proven for DEMO inboard mid‐plane where
minimum space is available for shielding.
 Can be assured for HCPB, HCLL, WCLL DEMO with thickness of
70 – 75 cm for breeder modules (incl. manifold), 55 cm for









• Irradiation induced gas production accumulation to be limited to
enable re‐welding of components and connections/pipes made
of steel.
 Assumed limit for He gas concentration: 1 appm
 DEMO design goal: In‐vessel re‐welding required only in 
dedicated areas where sufficient shielding can be provided  
(e. g. in vessel ports, or, at the bottom of blanket segments).
Total neutron fluence to epoxy insulator [m‐2] 11022 (equivalent to 
107Gray)
Peak fast neutron fluence to the Nb3Sn super‐
conductor [m‐2]
11022
Peak displacement damage to Cu stabilizer 
between TFC warm‐ups [m‐2]
11021 (equivalent to
0.510‐4 dpa)
Peak nuclear heating in winding pack [W/m3] <0.05103
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